Abstract. The volume of saturated vapor and saturated liquid of R134a were calculated by using four cubic equations of state: SRK,PR ,T-L and S-Y . Calculation shows that in the range of -50 ～ 90 ℃ ,the T-L equation of state has the highest calculating accuracy, the average deviations of calculation of saturated vapor volume and saturated liquid volume being1.63% and 4.12% respectively. Those of PR equation are 1. 90% and 4.76%, while the average deviations of calculation of SRK equation are 3.35%and 18. 64% respectively, the largest of the four equations of state for either saturated vapor or saturated liquid. S-Y equation has equal accuracy of calculation with PR equation, the average deviations being 2. 00% for saturated vapor and 5. 21% for saturated liquid. T-L equation of state is recommended to calculate thermodynamic properties of R34a for engineering purposes.
Introduction
R34a is an environment-friendly refrigerant . Since it does not contain chlorine and there is no damage effect to the ozone layer of the atmosphere, R134a is widely used in air-conditioning or refrigeration equipment.
Equations of state have played an essential role in the calculation of thermodynamic properties of refrigerants [1] . Cubic equations of state is widely used to calculate thermal properties of refrigerants duo to its simple form and reasonable accuracy [2] . Although their calculation accuracy is not as high as that of multiple constant equations of state, they are simple in form and convenient in use and therefore welcomed by engineers. It is still meaningful to seek new cubic equations of state with higher accuracy of calculation to refrigerants.
Choice of Cubic Equations of State
Equations of state, SRK [3] and PR [4] , are two classic equations and widely used in petrochemical industry and refrigeration engineering, but these two equations are not strictly suitable polar fluid such as R134a, NH 3 ,etc [5] . In order to improve the accuracy of calculation for polar working substances, new cubic equations of state have been proposed [6] [7] [8] [9] [10] . And in this paper two new cubic equations of state, T-L [6] and S-Y [7] , are chosen to calculate the thermodynamic properties of R134a, because they were said to be suitable for polar gas with higher accuracy . By using the four equations of state, SRK, PR, T-L and S-Y, specific volumes of saturated vapor and liquid of R134a are calculated and the calculated values are compared with the values of literature [5] . We hope to choose a cubic equation of state that has higher accuracy of calculation for R134a than RK and PR equations.
SRK Equation of State [3] . SRK equation of state proposed by Soave G. is widely used in both scientific research and industrial sectors.Eccentric factor of fluid is introduced into the equation. SRK equation is as follows:
PR Equation of State [3]
PR equation of state was proposed by Peng and Robinson .PR equation is as follows:
T -L Equation of State[6]
L-T equation, proposed in 1982 ,is an cubic equation of state with improved accuracy of calculation for polar fluid. L-T equation is as follows: The four equations of state will be applied to calculate.
Results of Calculation
The saturated liquid volumes and saturated vapour volumes of R134a were calculated in the temperature range of -50 ~ 90 ℃, the interval being 10 ℃, by using the four equations of state above-mentioned. The calculated values are compared with the values in the literature [5] . The deviation of calculated values and values of the literature are shown in Table 1 . The relative deviation and average deviation of calculation are determined according to the following formulas:
Relative deviation Where N is the number of points of calculation . 
Conclusion
Four cubic equations of state, SRK, PR, S-Y and T-L, are discussed for the calculation of thermodynamic properties of environment-friendly refrigerant R34a. T-L equation, with the least deviations of calculation for both saturated liquid and saturated vapour, is recommended to be applied in the calculation of air conditioning and refrigeration for engineering purposes.
Symbols instructions P -pressure,kPa Ｒ-constant of gas,kJ / ( kg· K) T -thermodynamic temperature,K v -specific volume,m3 /kg ω-eccentric factor Zc -compressibility factor subscript c-critical point r-reduced state
